This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACKBORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



+ 



Japanese Patent Laid-open Publication No. HE I 7-193899 A 
Publication date : July 28, 1995 
Applicant : Sharp K. K. 

Title : STEREO HEADPHONE APPARATUS FOR CONTROLLING THREE 
5 DIMENTIONAL SOUND FIELD 

(57) [ABSTRACT] 
[OBJECT] 

To provide a stereo headphone apparatus for controlling 

10 three dimensional sound field , which is capable of reproducing 
a measured head acoustic transfer function with a high degree 
of accuracy on regeneration and controlling a three 
dimensional sound field in real time in conformity with a 
listener . 

15 [CONSTITUTION] 

Upon listening, the stereo headphone apparatus for 
controlling three dimensional sound field interrupts the 
sound from an external world and prevents interference in 
the sound to be outputted from the stereo headphone and the 

20 sound from the external world. Alternatively, since it is 
fitted so as to cover auricles, it can eradicate interference 
in the sound to be outputted from the stereo headphone and 
the auricles. Since it is fitted so as to cover the auricles 
and be fixed to external ear canals, it is fitted stably and 

25 it is capable of being fixed to almost the same position when 
it is fitted several times. After being fitted, it is 




corrected according to scattering of a property of a sensor 
itself and a position, on which the sensor is attached, on 
the basis of information from a plurality of sensors , so that 
a distance between right and left ears, declination of the 
5 right and left ears and size of a head are measured. This 
result is converted from an analog signal to a digital signal . 
Then, it is transmitted to an external processing apparatus 
by an external interface. 

10 [Scope of Claims] 

[Claim 1] A stereo headphone apparatus for 
controlling three dimensional sound field comprising: 

an external world acoustic interruption apparatus for 
avoiding affect due to reflection, diffraction, sympathetic 
15 vibration and dispersion, which is given by the auricle in 
the stereo headphone to the sound, upon listening by the stereo 
headphone and covering the auricles so as to interrupt the 
sound from other than the stereo headphone; 

an acoustic signal generation apparatus, which is 
20 shaped so as to always secure the same fitting position and 
to be fitted in external ear canals ; 

a sensor comprising an interface to an external 
information processing apparatus and measuring a distance 
between right and left ears, declination of the right and 
25 left ears and size of a head are measured; and 

a sensor information processing unit for controlling 




said stereo headphone apparatus for controlling said stereo 
headphone to reproduce a sound field in conformity with a 
listener, who is fitted with said stereo headphone on the 
basis of a value, which is measured by said sensor. 
5 [Claim 2] A stereo headphone apparatus for 

controlling three dimensional sound field according to claim 
1, wherein said sensor information processing unit corrects 
a value, which is measured by said sensor, according to 
property change by temperature change of said sensor itself 
10 and difference in a fitting position of said sensor, so that 
said stereo headphone is constituted so as to calculate a 
distance between right and left ears , declination of the right 
and left ears and size of a head are measured. 

15 [0009] 

Among head acoustic transfer functions having 
different distances between right and left ears , declinations 
of the right and left ears and sizes of heads or the like, 
one of head acoustic transfer functions, which can fix the 

20 sound field on a three dimension for many people, is selected 
by actually listening head acoustic transfer functions . Then , 
it is adopted as a head acoustic transfer function. In other 
words , the head acoustic transfer function, which is selected 
as described above, is used as a great common factor, such 

25 that it can satisfy relatively many people. 
[0010] 
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Alternatively, a method is also employed, such that 
a value , which approximates the value measured by the listener 
(an actual distance between right and left ears, an actual 
declination of the right and left ears and an actual size 
5 of a head) , is selected among the head acoustic transfer 
functions having the different distances between the right 
and left ears, the declinations of the right and left ears 
and the sizes of the heads or the like to be used. 

10 [0013] 

On the other hand, the stereo headphone is classified 
into an earplug type, an auricle covering type and a space 
type on the basis of construction thereof. The earplug type 
is tightly fitted in the external ear canal and the auricle 
15 covering type covers a circumference of the auricle. Most 
of them are made airtight. Additionally, the space type is 
fitted above the auricle. These types of headphones have 
merits and demerits, respectively, as a stereo headphone for 
controlling a three dimensional sound field. 

20 

[0032] 

[MEANS FOR SOLVING THE PROBLEMS] 

The stereo headphone for controlling a three 
dimensional sound field according to the present invention 
25 is characterized in that it comprises an external world 
acoustic interruption apparatus for avoiding affect due to 




reflection, dif fraction f sympathetic vibration and 
dispersion, which is given by the auricle in the stereo 
headphone to the sound , upon listening by the stereo headphone 
and covering the auricles so as to interrupt the sound from 
5 other than the stereo headphone , an acoustic signal generation 
apparatus, which is shaped so as to always secure the same 
fitting position and to be fitted in external ear canals, 
a sensor comprising an interface to an external information 
processing apparatus and measuring a distance between right 

10 and left ears, declination of the right and left ears and 
size of a head are measured and a sensor information processing 
unit for controlling said stereo headphone apparatus for 
controlling said stereo headphone to reproduce a sound field 
in conformity with a listener, who is fitted with said stereo 

15 headphone on the basis of a value, which is measured by said 
sensor . 

[0048] 

An example of the stereo headphone for controlling a 
20 three dimensional sound field is described above . Using this 
stereo headphone, error by fitting and interference in the 
sound from the stereo headphone and the sound from other than 
the stereo headphone are avoided. Alternatively, according 
to this stereo headphone, it is possible to obtain a distance 
25 between right and left ears, declination of the right and 
left ears and size of a head as a parameter to be needed for 




processing the three dimensional sound filed at the same time 
as it is fitted . In other words , by taking a parameter , which 
is necessary for a three dimensional sound controlling, and 
recording it upon measuring a head acoustic transfer function 
5 of the stereo headphone itself, it becomes possible that the 
above parameter is compared with a parameter, which is 
necessary for controlling the three dimensional sound field 
upon reproducing, so that it becomes possible that the stereo 
headphone is fitted with a high degree of accuracy. 

10 

[0052] 

The present stereo headphone apparatus has a 
constitution such that it is not affected by the auricle in 
the stereo headphone when it is fitted. 
15 [0053] 

Alternatively, it is possible to measure a distance 
between right and left ears of listeners, declination of the 
right and left ears and size of a head at the same time as 
it is fitted, so that a three dimensional sound field is capable 
20 of being controlled in conformity with a listener in real 
time . 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[FIG. 1] 

25 Fig.lisa system constitutional view showing an example 

of a stereo headphone apparatus for controlling a three 




dimensional sound field. 
[FIG. 2] 

Fig. 2 is a front view of a stereo headphone portion 
103 in Fig. 1 . 
5 [FIG. 3] 

Fig. 3 is a side elevation view of the stereo headphone 
portion 103 in Fig. 1. 
[FIG. 4] 

Fig. 4 is a status view such that the stereo headphone 
10 portion 103 is fitted to a left ear of a listener. 
[FIG. 5] 

Fig . 5 is a view showing an example of a sensor property . 
[FIG. 6] 

Fig. 6 is a view showing an example of a sensor property 
15 correction value. 
[FIG. 7] 

Fig. 7 is a view showing an example of a corrected sensor 
property . 

[EXPLANATION OF REFERENCE NEUMERALS] 
20 101, 102: input terminals of acoustic signals 
103: stereo headphone portion 
104: sensor information processing unit 
105: sensor output signal 
106: sensor 

25 201: external world acoustic interruption apparatus 
202: acoustic signal generation apparatus 



204: auricle of a listener 

205: external ear canal of a listener 
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